In recent years a lot of work has been done on Wireless Sensor Network (WSN) as it find its application in many applications including environmental monitoring and military field surveillance. In these applications tiny sensor nodes are deployed across the application regions. Data gathered by the sensor nodes are periodically collected by the base stations. As the nodes are deployed and left unattended for a long time it becomes quite difficult to recharge the node batteries. Several WSN applications require only an aggregate value to be reported to the base station. In this case sensors in different regions of the field can collaborate to aggregate their data and provide more accurate reports about their local regions. This type of data aggregation can reduce the communication overhead in the network and can increase the network life time.
In order to support data aggregation through efficient network organization, nodes can be partitioned into a number of small groups called clusters. Each cluster has a coordinator, referred to as cluster head and a number of member nodes. The member nodes report their data to the respective Cluster Heads (CHs). The CHs aggregate the data and send them to the central base station through other CHs. This process improves the network lifetime which is an important metric to evaluate the network performance. In this type of system the challenging issue is to selection of CHs in each cluster along with the cluster head rotation to increase network life time and to reduce the communication overhead among the nodes in a WSN. In our work we have proposed an election algorithm to select the CHs in a democratic fashion by the nodes in the network. The performance of the proposed algorithm has been successfully demonstrated by the simulation of the proposed system.
INTRODUCTION
A sensor node is the core component of a WSN. Sensor nodes can take on multiple roles in a network, such as simple sensing, data storage, routing, data processing, etc. [5] . Sensor nodes are typically less mobile, more limited in capabilities, and more densely deployed than mobile ad-hoc networks (MANETs) [1, 3] . This necessitates devising novel energy efficient solutions to some of the conventional wireless networking problems, such as medium access control, routing, self-organization, bandwidth allocation, and security. Exploiting the tradeoffs among energy, accuracy, and latency, and using hierarchical (tiered) architectures are important techniques for prolonging the network lifetime. Hence it is required to partition the nodes in the network in number of clusters and select appropriate Cluster Head in each cluster to enhance the network life time [8] .
The figure 1 shows the typical architecture of a cluster based WSN.
Fig 1.General Sensor Network Architecture
Clusters are the organizational unit for WSNs. The dense nature of these networks requires the need for them to be broken down into clusters to simplify tasks such a communication [4] . These clusters are responsible to communicate data as well as sensing machine failure, biological detection, inventory tracking, environmental monitoring etc by the sensor nodes through the Cluster-Head [7] . At first this cluster-head collects data and then transmits the data to other nodes of the same cluster. This cluster head is responsible for cluster to cluster communication (i.e. Communication between two or more cluster).Cluster Head performs inter and intra cluster communication. The base station is at the upper level of the hierarchical WSN. It provides the communication link between the sensor network and the end-user [8, 9] .The selection of Cluster Heads in the WSN is a challenging issue as efficient cluster head selection algorithm can improve the life time of the network and can reduce the communication overhead in the network. In our work we have proposed a democratic cluster head election algorithm to select cluster heads in each round, which can eventually increase the network life time. We have considered the following node parameters in the election process: i) Distance: It is measured as the Euclidian distance between two nodes. It is desirable that the node with smaller distance from other nodes in the cluster will get maximum vote.
ii) Remaining Energy: To send and receive data by a node some amount of energy is depreciated. Hence the proposed algorithm has taken care of remaining energy of a node to elect it as the cluster head.
ARCHITECTURE OF WIRELESS SENSOR NETWORKS
The architecture of a Wireless Sensor Network can be classified in the following groups as shown in figure 2 . [13] . The proposed scheme belongs to the "single hop with clustering'' architecture [7, 8] to transmit its data to sink/base station.
RELATED WORKS
In a hierarchical network, such as a cluster-based network, sensors organize themselves into clusters [11, 12, 17 ] . Each cluster in the network has a cluster head. The cluster heads may or may not be powerful than the other sensors. Each cluster head manages the sensor nodes in its cluster for communication between the cluster and the base station. Communication between cluster head and base station may be multiple hops through other cluster heads. In the next section we describe some cluster based scheduling algorithms.
LEACH
Low-Energy Adaptive Clustering Hierarchy (or LEACH) was one of the first major improvements on conventional clustering approaches in wireless sensor networks. LEACH provides a balancing of energy usage [2, 14] by random rotation of cluster heads. The algorithm is also organized in such a manner that data-fusion can be used to reduce the amount of data transmission. The decision of whether a node elevates to cluster head is made dynamically at each interval. The elevation decision is made solely by each node independent of other nodes to minimize overhead in cluster head establishment. This decision is a function of the percentage of optimal cluster heads in a network (determined a priori on application), in combination with how often and the last time a given node has been a cluster head in the past. The threshold function is defined as:
Where n is the given node, P is the a priori probability of a node being elected as a cluster head, r is the current round number and G is the set of nodes that have not been elected as cluster heads in the last 1/P rounds. Each node during cluster head selection will generate a random number between 0 and 1. If the number is less than the threshold (T(n)), the node will become a cluster head. Following elevation to cluster head, the new cluster head will broadcast its status to neighbouring nodes. These nodes will then determine the optimal cluster head (in terms of minimum energy required for transmission) and relay their desire to be in that particular cluster. The broadcast messages as well as cluster establishment messages are transmitted using CSMA (Carrier Sense Multiple Access) to minimize collisions. Following cluster establishment, cluster heads will create a transmission schedule and broadcast the schedule to all nodes in their respective cluster. The schedule consists of TDMA slots for each neighbouring node. This scheduling scheme allows for energy minimization as nodes can turn off their radio during all but their scheduled time-slot. The operation of LEACH algorithm is shown in Figure 3 .
Fig 3. LEACH operation
The features of LEACH algorithm is summarized as follows: 1. Self organizing, adaptive clustering protocol. 2. Even distribution of energy among the sensor nodes. 3. Application specific data processing 4. Cluster head communicates data to the base station. 5. Dynamic cluster formation. 6. Randomized rotation of cluster head after each round.
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TL-LEACH
Two-Level Hierarchy LEACH (or TL-LEACH)[19] is a proposed extension to the LEACH algorithm. It utilizes two levels of cluster heads (primary and secondary) in addition to the other simple sensing nodes. In this algorithm, the primary cluster head in each cluster communicates with the secondaries, and the corresponding secondaries communicate with the nodes in their sub-cluster [15] . Data-fusion can also be performed as in LEACH. In addition, communication within a cluster is still scheduled using TDMA time-slots. The organization of a round will consist of first selecting the primary and secondary cluster heads using the same mechanism as LEACH, with a priori probability of being elevated to a primary cluster head less than that of a secondary node. Communication of data from source node to sink is achieved in two steps.
1) Secondary nodes collect data from nodes in their respective clusters. Data-fusion can be performed at this level.
2) Primary nodes collect data from their respective secondary clusters. Data-fusion can also be implemented at the primary cluster head level. The two-level structure of TL-LEACH reduces the amount of nodes that need to transmit to the base station, effectively reducing the total energy usage.
Mean Shift Algorithm
Mean Shift is a powerful and versatile non parametric iterative algorithm that can be used for lot of purposes like finding modes, clustering etc. Mean Shift was introduced by Fukunaga and Hostetler [16] and has been extended to be applicable in field like computer vision. Mean Shift considers feature space as an empirical probability density function. If dense regions or clusters are present in the feature space, then they correspond to the mode (or local maxima) of the probability density function. For each data point, Mean Shift associates it with the nearby peak of the data set's probability density function. For each data point, Mean Shift defines a window around it and computes the mean of the data point. Then it shifts the centre of the window to the mean and repeats the algorithm till it converges. After each iteration we can consider that the window shifts to a more denser region of the data set [10] . At the high level Mean Shift can be specified as follows:
1.Fix a window around each data Point. 2.Compute the mean of data within the window. 3.Shift the window to the mean and repeat till the convergence.
PROPOSED WORK
The existing Cluster Head selection algorithms like LEACH does not consider the remaining energy of the sensor nodes for selection of the cluster head. Secondly they require the cluster heads has to be rotated in each round. This can lead to the wastage of the battery power of the nodes and can reduce the life time of the network.
In our work we have considered the single-hop cluster-based WSN with hundreds or thousands sensor nodes dispersed in a field as shown in Fig.4 . Base Station(BS), an observer, is located outside the field remotely. The observed field is composed of several clusters. Each cluster has one CH which acts as a local control centre to coordinate the data transmissions. Here we have proposed a democratic election procedure to find the cluster heads. The followings are the different election parameters to elect the cluster head for each cluster. In the proposed democratic election procedure each node will have the right to vote to select a leader within its cluster using a voting procedure and after that the elected node becomes the cluster head of that cluster. The major parameters [18] to elect cluster heads with in the clusters are described below.
Fig 4. Cluster-based WSN architecture
1. Distance factor: It is the distance between a node to all other nodes in that cluster.
Internal energy:
It is the remaining energy of a node after a number of packet transmission and reception by that node.
Proposed Algorithm:
Step 1: Initialization Deploy the sensor nodes randomly over a deployment area.
Step 2: Cluster Formation Initially form the clusters using Fuzzy C-Means algorithm.
Step 3: Cluster Head Selection For each cluster C i in the network For each node i in the cluster C i i) Calculate the Euclidean distance (d ij ) between node i and all other nodes in a cluster ii) Calculate the remaining energy e i of the node i iii) Calculate the voting amount V i for node i using following formula: ∑ End For iv) The node having the maximum vote i.e. maximum value of V i is elected as the new Cluster Head of cluster C i for that round. End For
Step 4. Steady State Data Transmission Nodes in the network continue to send data to the Base Station.
Step 5. Cluster Head Rotation Go to Step 3 when the remaining energy of a cluster head falls below the threshold value.
Step 6. End
EXPERIMENT AND RESULTS
In our work we have carried out the simulation within a 200x200m 2 area with 250 sensors deployed randomly within that area assuming that they are deployed in clusters with inter cluster communication will happen only through cluster heads
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Volume 54-No. 16, September 2012 of the respective clusters. The base station is positioned at (50, 50).The Snapshot of the system is given in figure 5 . A node is considered to be a "dead" node if its energy level is Zero and can be put is "sleep" mode if less than 10% of its initial energy is remained. We have analyzed the performance of Leach algorithm and Mean Shift algorithm with our proposed algorithm in terms of communication overhead, the number of communication rounds (network lifetime), total amount of energy dissipated in the system over time and number of dead nodes in the system over time using simulator based on MATLAB. For a node in the sensing state, packets are generated at a constant rate of 1 packet/sec. Considering the fact that once the sensors are deployed in the system they are fixed and mobility is disabled, we have calculate the distance (d) between the sensors with in a cluster using the concept of Euclidian distance. Again we also consider that the system is contention and error free and hence the sensors need not retransmit data. In these experiments, each node begins with an initial energy of 0.5 joule and unlimited amount of data can be sent to the Base station via cluster head.
In table 1 we summarize the parameters for experiments: For the first experiment we have compared the number of dead nodes in the system with time as well as no. of rounds and in the second experiment we have compared the number of alive nodes in the system with time. We have compared the cases for LEACH, Mean Shift and the proposed algorithm. It can be observed that the number of dead nodes is less and the number of alive nodes is more in case of the proposed algorithm as the time of simulation increases in compare with Mean Shift and LEACH algorithm. This is because the LEACH and Mean Shift algorithm does not take care of remaining energy of a node while selecting a cluster head. For the same reason the result is obvious in the second experiment. Figure 6 and figure 7 depict the result of first and second experiment respectively. In last experiment we have calculated the frequency of cluster head rotation with time for both algorithms. It is observed that in case of the proposed algorithm the cluster head changes less frequently and on demand leading to more stable and energy efficient system of networks. The result of the last experiment is depicted in figure 8 . 
CONCLUSION
Efficient cluster head selection strategy is an important problem in the field of WSN. The proposed scheme is basically a modification of an existing Mean Shift algorithm for cluster head selection. The algorithm performs better than the existing algorithm because it does not necessarily elect the central node as cluster head and the cluster head is only rotated if the remaining energy of that node falls below certain threshold level. The next cluster head is also elected by the other nodes in the cluster in a democratic way, which results in a high network life time. Proposed Algorithm
